Introduction
We consider the general deformation of the boson algebra [1] in the form 
In the above A and A † are annihilation and creation operators, respectively, while the number operator N counts particles. It is defined in the Fock basis as N |n = n|n and commutes with A † A. Because of that, in any representation of (1) N can be written in the form
, where [N ] denotes an arbitrary function of N , usually called "box" function. For general considerations we do not assume any realization of the number operator N and we treat it as an independent element of the algebra. Moreover, we do not assume any particular shape of the "box" function P. Blasiak et al. [N ]. Special cases, like so(3) or so(2, 1) algebras, will provide us with examples how such a general approach simplifies if an algebra and its realization are chosen.
In this note we give the solution to the problem of normal ordering of a monomial (A † A) n in deformed annihilation and creation operators. It is a classical result noticed by J. Katriel [2] that for canonical bosons a and a † , i.e., for the HeisenbergWeyl algebra, we have
where S n,k are the Stirling numbers of the second kind which count the number of partitions of an n-element set into k subsets. Namely (2) links the problem to combinatorics. In the case of deformed bosons we cannot express the monomial (A † A) n as the combination of normally ordered expressions in A † and A only. This was found for q-deformed bosons some time ago, [3] , and recently for the R-deformed Heisenberg algebra related to the Calogero model, [4] . The number operator N occurs in final formulae because moving creation operators to the left we can not get rid of N if it is assumed to be an independent element of the algebra. It appears that, in general, we can look for the solution in the form
where the coefficients P n,k (N ) are functions of the number operator N which depend on the box function [N ] . Following [3] we will call them operator-valued deformed Stirling numbers or just deformed Stirling numbers. In the sequel we give a comprehensive analysis of this generalization. We shall give recurrencies satisfied by P n,k (N ) of (3) and shall construct their generating functions. This will enable us to write down P n,k (N ) explicitly and to demonstate how the method works on examples of simple Lie-type deformations of the canonical case.
Recurrence relations
One checks by induction that for each k ≥ 1 the following relation holds
Using this relation it is easy to check by induction that deformed Stirling numbers satisfy the recurrences 
with initial values 
